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FINA.L REPORT

(Army Research Office)

During the course of the grants # DAAG29-79-G-0040 and
# DAAG29-83-K-0019 we carried out research in a number of areas.

Some major findings of our work are: (Reference to list
of publications in square brackets [ ])
1. The giant enhancement of lateral beam displacement (Goos-Hanchen

Effect) on a surface was predicted. This effect can be a
highly sensitive tool to probe surface roughness and other
irregularities.
[27]

2. We analyzed the spectral and temporal behavior of optical
pulses in resonant (exciton) media. The characteristics of
these pulses can be used for communication purposes.
[16,17,22]

3. We discovered a new four-wave mixing effect in resonant (exciton)
semiconductors. This highly selective angular tuning method
can be used to determine the material optical constants of
semiconductors and the detailed structure of the travelling
optical physical modes.
[21]

4. We investigated the energy transport velocity and the signal
velocity and the group velocity of optical pulses in semicon-
ductor media and we found anomalies.

[14]

5. We analyzed optical surface propagation in an optically active
media and found novel dispersion characteristics for volume
and surface waves.
[12,13,18)

6. We analyzed light scattering from elementary excitations in
incommensurate crystals and found new selection rules. .
[28]

7. We investigated microscopic quantum theory of surface enhanced
Raman scattering and we developed a surface plasmon mechanism.
[9,10,20]

8. We collaborated on theoretical analysis of optical spectra of
polyacetylene and we developed a theory related to optical
response of solitons.
[29,30)
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9. We analyzed hopping conductivity mechanism and electron
localization in disordered media.
[19,23]

10. We investigated problems in Gaussian beam propagation,
optical resonance and transients in dispersive media.
[1,2,3]

11. We have initiated investigation of large amplitude random
effects on optical response of metallic surfaces, and small
articles. This work is now beginning.
Proposal submitted to U.S. Army Research Office]
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28. "Microscopic Theory of Light Scattering from Phasons and
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29. "Optical Properties and Photo Excitation of a Novel Liquid
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